This paper focuses on accessibility for deaf and hard of hear ing people, specifically those who rely on American Sign Language (ASL) for communication, with regards to online videos. In this paper, we propose the idea of "closed inter preting" which allows the interpreter to be toggled on and appear alongside the main video, similiar to closed caption ing. While the idea is similar to closed captioning, closed interpreting as described in this paper is more dynamic, al lowing viewers to adjust the interpreter as they please. A major factor in differentiating closed captioning from closed interpreting is that many deaf and hard of hearing signers rely on ASL as their primary means of communication and thus English captioning is not satisfactory. The goal of the research presented in this paper is to assess what features and qualities of closed interpreting appeals to deaf viewers.
RELATED WORK
While the field of accessibility is relatively new, there has been some research work done on providing equal access for the deaf and hard of hearing. For example, Kushalnagar et al. conducted research on the ability for deaf students to replay captioning if they missed information, and whether or not this feature was helpful [1] . Additionally, Cavender et al. gives insight on which configuration of the screen was most preferred by deaf and hard of hearing viewers, which could be helpful in finding out how to best arrange the video and interpreter on the screen for this study [2] . An interface for YouTube videos has also been created that allows for Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). pausing and resuming of captions to allow more time for absorbing information, and the effectiveness and helpfulness of this interface was evaluated [3] . However, several of the ideas presented in this paper (e.g., a customizable interpreter interface) have not had much prior research.
METHODOLOGY

Participant Information
Ninteen deaf and hard of hearing signers in the Rochester, New York area were recruited. Eleven were male and 8 were female, and they ranged from 20 to 29 years old. Of the 19 participants, 12 identified as Deaf and 7 identified as hard of hearing. All of the subjets were either in college, graduate school, or had already graduated from college. All but one reported as fluent in ASL, and the one participant who replied otherwise has the ability to converse in ASL, and somewhat relies on interpreting services in the classroom.
Closed Interpreting Implementation
To implement closed interpreting, we used a lecture video that taught mathematics sequences and a corresponding in terpreting video embedded in an HTML browser. In the static closed interpreting implementation, both the inter preter and lecture videos are side by side and immovable. An example of its appearance is shown in Figure 1 .
In tracked interpreting, the interpreter video follows the contents of the lecture video, as the video runs, such that the interpreter video is lined up horizontally with the relevent area of interest in the lecture video (e.g. when the instructor is writing something, the interpreter is lined up horizontally with the writing). The tracking was done manually -a hu man person looked at the lecture video and decided the best place for the interpreter to be in each particular moment. In the customizable closed interpreting, the interpreter video, but not the lecture video, is user-adjustable. The interpreter screen is allowed to be moved by clicking and dragging it. The interpreter video can be resized by drag ging the small black arrow in the lower right corner of the video. There is also a slider labeled "Opacity" that allows the transparency of the interpreter video to be adjusted from 10% (nearly invisible) to 100% (completely solid). There are also buttons that can be pressed to toggle the interpreter on and off (the "hide/show" button) as well as to pause and play both videos (the "pause" and "play" buttons).
Experimental Setup
Each participant was initially asked to sit down and go through a calibration procedure in order for an eye-tracking device to capture their gaze throughout the experiment. The 15-minute long mathematics sequences lecture video was broken down into three video segments, each of which were approximately 5 minutes long. The participants watched each of the video segments in the same order, but the exper iment was counterbalanced by varying the order of the inter preting implementations (e.g. some people watched with the static implementation first, tracked second, and customiz able third, while others watched tracked, static, then cus tomizable, and so forth). After watching a video segment, before watching the next one, each subject answered sur vey questions corresponding to which implementation was used. At the end, there was a final survey questionnaire which asked which implementation they liked best, which they liked the least, and why.
EXPERIMENTAL RESULTS
Quantitative Data
Each of the three implmentations had three Likert scale questions in common, relating to user satisfaction, under standing of the lecture video contents, and how easy it was to view the lecture and interpreter videos. The Likert scale ranged from 1 to 5, with 1 being the lowest rating (low sat isfaction, hard to understand, and hard to see) and 5 being the highest rating (high satisfaction, easy to understand, and easy to see). The mean for all responses to the Likert scale questions were calculated and shown in Figure 4 .
The survey section for the customizable interpreting im plementation also had three additional Likert scale ques tions. The questions asked how they felt about each of the three features, being able to move, change the transparency of, and resize the interpreter. They were scaled the same as described in the previous paragraph, from 1 to 5, with 1 being the lowest rating (not helpful) and 5 being the highest rating (very helpful). The mean value of the responses for the ability to move, change transparency, and resize were 4.42, 3.42, and 4.31, respectively.
Significance Testing
To determine statistical significance, I used the MannWhitney U test. The data for which I tested the signifi cance was derived from the three Likert scale questions that all 3 implementations had in common, i.e., the questions re lating with satisfaction, understanding, and ease of seeing. There were 3 questions and 3 implementations, and the re sults for each question was compared across the other two implementations, with a total of 9 comparisons. Because we performed multiple comparisons, a Bonferroni correction was done, with α = .05 and the number of hypotheses, n, set at 3. Thus, we tested at a significance level of .05/3 = .0167. I found that the custom implementation scored sig nificantly higher than the static one for every question. The ease of viewing question scored significantly higher for the tracked implementation than the static one. The rest of the comparions were not statistically significant.
CONCLUSIONS
While there were several survey results and feedback that disagreed with each other, in general, there was a noticeable increase in satisfaction, understanding, and ease of viewing when comparing the static implementation to the tracked implementation, and when comparing the tracked imple mentation to the customizable implementation. However, results were only statistically significant when comparing the static to the custom implementation, and when comparing the static to tracked implementation, in some cases. Partic ipants also responded favorably to the interpreting features that allow for resizing and relocating the interpreter video in the customizable implementation, but the transparency feature was not as well-received.
